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IMPROVED PERFORMANCE FROM 

THE UNIT PULSE GENERATOR 


One*, of our most popular Unit Instru¬ 
ments has long been the Type 1217 
Unit Pulse Generator, The reason for 
its popularity is easy to see: It has con¬ 
sistently offered more prf range, pulse 
duration, and pulse amplitude per dol¬ 
lar than any other instrument of its 
type. Now, with the introduction of 
the Type 1217-C Unit Pulse Generator, 
specifications have been again im¬ 
proved signifi(!antly. The size n'mains 
^ the same, and the performance per 
dollar has again lieen sharply boosted, 
to a point where the Unit Pulse Gen¬ 
erator is a mod(*l of value engineer¬ 
ing. 

For those who are familiar with 


earlier models of the Type 1217, the 
major improvements in performance 
are: increased prf to 1.2 Mc/s (in¬ 
ternal drive) and 2.4 Mc/s (external 
drive), and improved transition times 
to less than 10 nanoseconds with a more 
symmetrical pulse (see Figure 2). 

For those who are unfamiliar with 
the Unit Pulse Generator, it is a com¬ 
pact, general-purpo.se pulse source, 
whose prf can be either internally 
controlled from 2.5 c/s to 1.2 Mc/s or 
externally controlled (the input circuits 
are then arranged as an aperiodic 
switching circuit) from dc to 2.4 Mc/s. 
Pulse duration Ls adjustable ffom KM) 
nanoseconds to l.l st'conds, and ampli- 





Figure 1. Type 1217>C Unit fulte Oenerotor with power supply. 
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Positivt transi¬ 
tion; 10 ns/cm 


Ntgative tronsi- 
tion; 10 ns/cm 





Figwr* 2. Oscillograms showing improvoments in pulse symmetry and rise times 
in Type 1217*C over its predecessor. 


tilde of the 40-mA output pulse is also 
adjusUihlc, up to 40 volts, peak (the 
AMPLrruDE control is actually cali¬ 
brated in output impedan(!e). Positive 
and negative prepulses and a delayed 
synchronizing puLse are also provided. 

The Circuit 

The circuit Is l)a8ically that described 
in an earlier art icle on the T ype 121 7-B'; 
a block diagram is shown in Figure 3. 


A major design objective was economy, 
and this meant making every circuit 
component work all the time and to its 
full capability. The internal prf oscil¬ 
lator uses the .same parts — rearranged 
by switching — that make up the input 
circuits in the external-drive mode. 
Another design feature was the com- 


« R. W. Frank. “Mon* and Brtler Puism from the Unit 
Pulse Generator," Oeneral Radio Bzpen'mentrr, 36, 1-2. 
January-February 1962. 
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_ _INPUT AND PRF_ 

( OSCILLATOR CIRCUIT 


OUTPUT PULSE CIRCUIT 




Figur* 3. Block diagram. 


nion-S('n.so utilization of tubes and 
transistors to exploit the strong points 
of both. 

The rmiin eomponents of the pulse 
gc'uerator are an input system, a pul.s<v 
timing eireuit, and a power amplifier. 
Switched for internal control of prf, 
the input system Is a stable, wide-fre- 
(|uency-range oscillator. Switch(‘d for 
exUTiial control, the circuit lK‘com(‘s an 
aperiodic trigger generator, made up of 
a d(t amplifier and a Schmitt trigger. 
This (;ir(!uit produ(;cs a single, bri(‘f, 
trigger pulse to initiate the action of 
the pulse-timing circuits once for c*ach 
cycle of the input driving signal. 

'rhe output circuits include a set- 
reset bisUible circuit, an R(' ramp gen¬ 
erator, and an amplitude comparator. 


The circuit is similar to that used in 
all precision pulses generators and 
makes po.ssible a ri^latively linear pulse- 
duration dial scale, low jitter, (piick 
recovery time, and o|K*ration highly 
independent of supply-voltage changes 
and ciging of the active devices. The 
warmup effects on prf and on puls(* 
duration are shown in figures 4 and "i. 

The s(d/-rc.set bisUible circuit drives 
a pair of output tubes, which apply 
current to vari{il>l(» load resistors. 'Fhe 
maximum value of th(*.^e re.sistors is 
KKH) ohms, and the output current is 
over 40 m.V; the maximum output volt¬ 
age is therefon* at least -10 volt^. 

The delayed (synclironizing) pulse 
corresponds to th(* late transition of 
the output pulse. This delayed pulse 



Figure 4. Warmup effects an pulse Figure 5. Warmup effects an pulse duratian. 

repetitian frequency. 
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GENERAL RADIO EXPERIMENTER 


Figure 6. Schematic dia¬ 
gram of the input circuits. 
Switching at only three 
points converts a conven¬ 
tional Schmitt circuit, used 
with external drive, into a 
wide-range oscillator for 
internal prf control. 



can be used to drive a second pulse 
generator; a pair of pulse generators 
therefore makes an excellent delayed- 
pulse generator, and three make a good 
double-pulse generator. 


Output Pulse Waveform 

The improvement in pulse transition 
time and symmetry comes about from 
the use of silicon transistors in place 
of germanium units. The voltage wave- 


t - AMPLITUDE-% f -SWEEP GENERATOR—. 

COMPARATOR SCHMITT [ AND CLAMP I 

I -USOv ♦ISOv ^ ^ 



Figure 7. Schematic diagram of timing and output circuits. Transistors OlOl ond 0102 are connected 
in a bistable circuit to control conduction of the output power tubes, VI05 and V106. Such hybrid 
design exploits strong poihts of both tubes and transistors. 


6 



lET LABS, INC in the GenRad tradition 

www.ietlabs.com 

534 Main Street, Westbury, NY 11590 TEL: (516) 334-5959 • (800 ) 899-8438 • fax: (516) 334-5988 















































DECEMBER, 1964 


form at the output terminals depends 
on the termination. In Figure 2, the 
terminating resistance is 50 ohms. All 
transition limes are less than 10 nano¬ 
seconds, and some overshoots occur. 
With no e,xternal loading, the very fast 
current transitions are applied to the 
1000-ohm output potentiometer and an 
inherent stray capacitance of about .10 
picofarads, and the voltage rise time is 
alK)ut (»() nanoseconds. F^xtemally add- 



Figwr* 8. Oscillogram showing oMocfs of 12*pF 
prob« on output pulso. 

ed capacitance will increase thh^ rist* 
^ time by alxiut 2 nanoseconds per pico¬ 
farad. W'ith this output contiguration, 
no overshoot occurs, and the rise is 
purely exponential (see Figure 8). 

Pulse DC Component 

Notice, in l*'igure 7, that a de com¬ 
ponent negative with respect to chassis 
ground api>ears on both the jiositive 
and negative pulses. When the ampli¬ 
tude control is fully open, the positive 
pulse rises from —40 volts to ground, 
and the negative pulse falls from ground 
to — 40 volts. In other words, only the 



negative output Is truly “ground- 
based.” 

In many applications, the output 
will be capacitively coupled, and the 
dc component of the pulse will be of 
no consecpience. Kven when the dc 
component is important, however, it is 
rarely necessary that the positive pulse 
start precisely from chassis ground. In 
most cases it is desirable that the pulsc\s 
make a transition from a [X)tential other 
than ground. Adjustment at this po¬ 
tential Is easy to accomplish. I'igure 0 
shows a simple method of voltage trans¬ 
lation by which the dc level of either a 
positive or negative pulse can lx? ad¬ 
justed as desired. A 4()0-volt labora¬ 
tory power supply can thiLS translate 
the pfxsitive pulse so that it Ls com¬ 
pletely above ground, with only a 10- 
percent reduction in output impedance. 
In most applications, no such power 
need l)e wasted for dc translation. 
Pulse amplifiers, “lind” gates, etc, can 
be biased directly from the pulse gen- 



Figur« 9. Connvcfion of 400>V laboratory 
power supply and dc voltmeter for full trans¬ 
lation of positive pulse. Any desired dc 
component con be obtained by adjustment 
of power-supply voltage. Dc component 
meter con be used to indicate duty ratio. 
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Figure 10. Control of Ironsittor switching by Unit 
Pulse Generator, (top) NPN, normally on, goes 
off during pulse time. NPN, normally off, goes on 
during pulse time. PNP, normally off, goes on 
during pulse time. PNP, normally on, goes off 
during pulse time. 

erator with low-power networks, as 
shown in Figure 10. 

Uses 

The Type 121 7-C Unit Pulse Gener¬ 
ator is a valuable tool in any laboratory 
where pulses are used. Its generalized 
characteristics and low price make it 
an ideal instrument for school-labora¬ 
tory experiments in pulse techniques, 
as well as for work on radar, pulse com¬ 
munication, and computer systems. 

Experience has also shown that the 
pulse generator is a useful source for 
measurements on transistor systems. 
It can operate, saturated transistor 
switches, both npn and pnp, without 
coupling networks (see Figure 10). 
Since the pulse generator is direct- 
coupled, the solid-state switches can be 
operated over its full duration range. 

— R. W. Fr.\nk 





HIGH TEMPERATURE CONDITIONS WHERE I^ho Ro>Veb 


SPECIFICATIONS 


PULSE REPETITION FREQUENCY 
Internally Generated: 2.5 c/s to 1.2 Mc/h, with 
calibrated pointa in a 1-3 wapience froni 10 c/s 
to 300 kc/s, and 1.2 .Mc/s, all ±5%. C^mtinu- 
oua coverage with an iincalibratetl ctonirol. 
Externally Controlled: Apcrimlic, dc to 2.4 Mc/s 
with 1 V, rms, input (0.5 V at 1 Mc/s and 
lower); input inif)edan<r<‘ at 0.5 V, rins, appro.xi- 
mately 1(40 kil .shunted Ity 50 pF. Output pulse 
is sUiried by negative-going input tninsition. 

OUTPUT-PULSE CHARACTERISTICS 
Duration: 100 ns to 1 8 in 7 decuitle ranges, db5% 
of reading or ±2% of full scale or i35 ns, 
whiidiever is greater. 

Rise ond Fall Times: Leas than 10 ns into 50 or 
100 it: typically 00 ns + 2 ns/pF e.xternal load 
capacitance int<» 1 kU (40 V). 

Voltage: Positive .and negative 40-ni.\ (!urr(*nt 
pulses available .simultaneously. !><• lanipled, 
dc component negative with respect t4» ground. 
40 V', peak, into l-kU internal load impedance 
for both negative and positive pulsc^s. Output 


control marked in approximate output im- 
petliuice. 

Overshoot: Overshoot and noiw' in pulse, less 
than 10% t)f amplitude in correctly terminated 
meiisuring system. 

Ramp-off: L(^ than 1%. 

Synchronising Pulses: 

Pre-pulse: F«>sitive and negative 8-V pulses 
of 1.50-118 duration. If positive sync t(.*rminnl is 
shorted, negative |)ul8e can be increaserd to 
50 V. Sync-pulse soun^e impedance: 

positive — approx 300 12; 
negative — approx 1 kl2. 

Delayed Sync Pulse: 04>n8i8ts of a negative¬ 
going transition of approximately 5 V and 
lOO-iis duration coincident with the late edge 
of the main puls:;. Duration control reads time 
between prepulst^ and delayiHl sync pulse. This 
negative transition is immediately foIl<JW’e<l l)y 
a p4»8itive transition of a|)proximately 5 V and 
1.5() ns to n*8i*t the input circuits of a followitig 
pulse generator. (See oscillogram.) 
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Siobilily: Pif and pulse-duration jitter are de- 
pendent on power-supply ripple and regula¬ 
tion. With Type 1201 Power oupply, external- 
drive terminals 8hort-(!ireuited, prf jitter and 
milsc-durution jitter are eacrh 0.01%. With 
Type 1203 Power Supply, they are 0.05% and 
0.03%, respectively. (Jitter figures may vary 



1 -/It pulse into 50 ohms with delayed sync pulse. 


somewhat with range switch settings, mag¬ 
netic fields, etc.) 

GENERAL 

Power Required: 300 V at 60 mA, 6.3 V at 3 A. 
Type 1203 Unit Power Supply or Type 1201 
Unit Regulated Power Supply is recommended. 
Accessories Avoiloble: TypE 1217-1^ Single- 
Pulsc Trigger, rack-adaptor panel for both 
generator and power supply, 19 by 7 in (*185, 
180 mm). 

Cobinei: Unit-Instrument type. 

Dimensions: Width 103^ (15 with power supply), 
height 53^, depth 6^5 inches ^75, 150, 165 
mm), over-all. Ilack-^aptor panel, 19 by 7 
inches (485, 180 mm). 

Net Weight: 4^ lb (2.1 kg). 

Shipping Weight: 6 lb (2.8 kg). 


Type 


Price 

1217-C 

Unit Pulsa Ganarolor 

$275.00 

1217-P2 

Single-Pulse Trigger 

25.00 

1203-B 

Unit Power Supply (for 115-volt supply) 

55.00 

1203.BQ18 

Unit Power Supply (for 230-volt supply) 

60.00 

480-P4U3 

Relay-Rock Adopter Panel 

12.00 



A RECIPROCITY CALIBRATOR 
FOR THE 
WE 640AA AND 
OTHER MICROPHONES 


o 


Among the great time savers of re¬ 
cent invention was the GR Type 1559-A 
Microphone Recipntcity Calibrator', 
which r(‘placed the U*dium of a long, 
meticulous laboratory calibration with 
a minute or two of knob turning. The 

'Basil A. Bonk. **Abw>iute Calibration of PZT Micro- 

R lionea." General ftodio Experimenter, 37, 4-6, April- 
lay ltt03. 


original model, however, accepted only 
the General Radio measurement micro¬ 
phone, a limitation overcome by the 
new Type 1559-B Microphone Reci¬ 
procity Calibrator. Of especial impor¬ 
tance is the fact that the new model 
will also calibrate the Western Electric 
640.f\A-type microphone. Since the Na- 
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tional Bureau of Standards also reei- 
procity-ealilmites this microphone, 
there is now a direct traceability link 
Ix^tween NBS and the GIl Reciprocity 
Calibrator. 

The Reciprocity Calibrator is a port^ 
able, compact instrument containing 
the reference transducers and acoustic 
cavity necessary to perform the closed- 
coupler reciprocity calibration, together 
with an analog computer and switching 
mechanisms to reduce the entire pro¬ 
cedure to a simple routine. 

The Type looD-B Microphone Reci¬ 
procity Calibrator will calibrate any 
microphone whose sensitivity is be¬ 
tween — 75 d Band — 35dBre 1 V/^ibar, 
whose diameter is less than 1.125 inches 
and which is adaptable to use in a 


closed coupler. OR Types lobO-Pl, 
15G0-P5, and 15t)0-P4 microphones fit 
directly into the calibrator, and an 
adaptor is supphed for WE b40AA-type 
microphones. An adaptor is also avail¬ 
able for calibration of OR Types 15")!- 
I^IL and 1551-PI 11 Condenser Micro¬ 
phone Systems. 

Accessories recpiirod are an audio 
signal source and a detector (usually 
the instrument who.se microphone is 
being calibraU»d). In the calibration of 
a microphone of the WE (>40AA-type, 
a preamplifier and a source of polariz¬ 
ing voltage are also recpiired; the pre¬ 
amplifier and power supply of the 
Type 1551-Pl Condenser Microphone 
Systems are satisfactory for this pur¬ 
pose. 


SPECIFICATIONS 


MICROPHONE CALIBRATOR 
Range: Direct rending for microphone sensitiv¬ 
ities between —35 dB and — 73 dB re 1 V/pbar. 

Accuracy: 


icTophone 

Type 

Accurnru 

Frequency 

Range 

WE 640AA 
and similar 
types 

± 0.2dB ± O.ldBfko 

20 c/$ to 2.5 hc/s 

± 0.7dB 

2.5 to 6 Icc/s* 

GR 1M0-P3 

± 0.2dB dt O.ldBfke 

20 c/s to 2.5 kc/s 

end -P4 

± 07dB 

2.5 to 7 kc/s • 

GR I551.PU 

± 0.2dB ± O.ldBffce 

20 c/s to 2.5 kc/s 

± 0.7dB 

2.5 c/s to 5 kc/i 


♦ To 8 ke/i wirh corroctiont. 

PRECISION ACOUSTICAL SOURCE 
Frequency Range: 20 c/s to 7 kc/s. 

Output: 02 dB re 0.0002 /abar for excitation of 
50 V. 

Accurocy: .At 92 dB, dbOJ dB -f- error in deter- 
ndning micropheme sc'.nsitivity. 

SOUND-LEVEL CALIBRATOR 
Frequency Range: 20 o/s to 2.5 kc/s. 

Output: 92 dB re 0.0002 pbnr for excitation of 
50 V. 


Accuracy: ±0.7 dB at standard atmospheric 
pressure. 

GENERAL 

Maximum Safe Input Voltage: 50 V behind ()00 St. 
Accettories Required: Generator and detector. 
Generator to supply 5 V or more int^j a 2000-pF 
load, and 2.5 or more into a tVOO-n loivd. 
Lower voltage can be used, with a resultant 
lowering of signal-t4>-ambient^nuise ratio. The 
Type 1304-B Beat-Fre(juency Audio Genera¬ 
tor, the Type 1210-C Unit R-C Oscillator, and 
the Type l310-.\ Audio Oscillator tuv recom¬ 
mended. The Type 1551-B or -C’ Soufid-Ia?vel 
Meter is recommended for the dete(;tor. 
Accectories Supplied: Type 274-NP Patch Ct>rd 
and an extension cable for connection to gen¬ 
erator and detecUjr; and adaptors for reciproc¬ 
ity and comparison (calibration of the W'estern 
Electric 64().\.\ and eriuivalent microphones. 
Cabinet: Flip-Tilt; relay-rack model also is 
available. 

Dimensions: Portable model, case closed: width 
10, height 8, depth TU (255, 205, 190 mm), 
over-all; rack nnMlcI: pane*! 19 l»y 10*2 in 
(485, 270 mm), depth U*hind panel 5 in (130 
mm). 

Net Weight: Portable model, 13 lb (0 kg); 
ruck model, 14 lb (0.5 kg). 

Shipping Weight: l\)rtable miKlel, 22 lb (10 kg); 
rack model, 29 lb (13.5 kg). 


Type 


Price 

1559-B 

Microphone Reciprocity Calibrator, Portable Model 

$525.00 

1559.B 

Microphone Reciprocity Calibrator, Rack Model 

525.00 

US Patent No. 2.tKJ6.257. 
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NEW ONE-MEGACYCLE COUNTER 



A new 1-Mc counter has joined the 
ranks of Gil’s fast-growing line of digi¬ 
tal frequency equipment. The Typk 
lIoO-BIl Digital Frequency Meter is 
similar to the 100-kc Type in 

all respects except frequency range. In 
other words, it is a trim (33^ inches 
high in a relay ra(rk), economical, solid- 
state counter with crisp, bright, incan¬ 
descent readout. 

Counting time can l^e set to 0.01, 
0.1, 1, or 10 seconds, and display time 

* R.W. Frank, *'400-kc Solid-Stnte Counter,” G^eral 
Radio BxperimtnUr, 38, 8, Aiijcust 1964. 


is adjustable in 7 discrete steps from 
0.16 to 10.24 seconds, or infinity. Other 
panel controls include a trigger level 
adjustment, a mode switch (to select 
fnuiuency measurement, self-check, or 
count), a reset button, and a toggle 
switch for manual control of counting 
time and for counting times that are 
multiples of 10 seconds. 

The new counter is also available as 
the Type ll.'iO-BPH, equipped for di¬ 
rect connection to either the Type 
11.‘17-A Data Printer or the Type 
Ii;l6-A Digital-to-.\nalog Converter. 


SPECIFICATIONS 


Frequency Range: Dc to 1 Mc/s. 

Sensitivity t 1 V, p-to-p, to 400 kc/s, 2 V, I>-to-p, 

U) 1 .Mc^. 

Counting Time: 10 ni8 to 10 seconds, CXleild- 
ihle by multiplier switch. 

Accurocy: dt\ count ih ciy^stal-oscillutor 8Ui> 
bilitv. 

Ditpioyx 5Mligit in-line register, incandescent- 
lamp o|)onited. 

Display Time: 0.10, 0.32, O.lVl, 1.28, 2.5!), 5.12, 
or 10.21 8(*cond8, or infinity. 

Input Impedance: 1 .MU shuntfHl by 100 pF. 

Input Trigger Level: Adoiiuate to permit trigger¬ 
ing on xero crossings of signals twice minimum 
amplitude and on brief pulses of either polarity. 
Cryfttal-Oiciilator Stability: 

Short-Term: Better than 0.5 ppm. 

Cycling: than counter resolutiim. 

Temperature Effects: D'SS than 2^'j PPai for 
rise! of 0 to .50“C and)ient. 

Warmup: Within 1 ppm after 15 minutes. 


Aging: Less than 1 ppm/wk after 4 weeks, 
decn'jising thereafter. 

Crystal Frequency Accuracy: Within 10 ppm 
when ship|)ed. Frequency adjustment provided. 
Power Required: 105 to 12.5 or 210 to 250 V, 
50 b) GO c/s, 40 W. 

Accessories Supplied: TyI'K CAP-22 Power Cord, 
eight replacement incandesiaint lamps, spare 
fuses. 

Accessories Availoble: TyI’E 113G-A Digital-to- 
Analog Converter and Type 1137-.\ Data 
Printer (operate from output of Type 1150- 
BP H nu^el only). 

Cabinet: Rack-beneh. 

Dimensions: Ihmch model, width 10, height 
HJ'i, depth 12*2 u* b.v 00 by 320 mm), 
over-all; rack model, nani*! 10 liy 3 I 2 in (485 
by 00 mm), depth behind panel 12-^4 in (325 
mm). 

Net Weight; 10 lb (0 kg). 

Shipping Weight: 22 lb (10 kg). 


Type 


Price 

1150-BHM 

Digitol Frequency Meter, Bench Model 

$1095.00 

1150-BHR 

Digitol Frequency Meter, Rock Model 

1095.00 

IISO-BPHM 

Digitol Frequency Meter, with output for printer or 



D/a converter. Bench Model 

1150.00 

1150-BPHR 

Digitol Frequency Meter, with output for printer or 



D/A converter, Rock Model 

1150.00 
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GENERAL RADIO EXPERIMENTER 


NEW 6-DIAL DECADE RESISTORS 


Two new six-dial models have l)ecn 
added to the GR line of Tvpk 1432 
Decade Resistors, one with 8t<»ps of 
one ohm, the other with steps of 0.01 
ohm. Housed in the laboratory-bench- 
style aluminum cabinets that are char¬ 
acteristic of the Type 1432 series, these 
new decade boxes have 11-position ro¬ 
tary switches with silver-overlaid con¬ 
tact studs on the low-resistance decades 
to ensure stability of resistance. All 
decades have a silver contact in the 
zero position in order tliat the zero re¬ 
sistance of the box Ik‘ both low and 
constant. The GR jack-top binding 
posts accept wire leads, banana plugs, 
alligator clips, spade terminals, and 
telephone tips. Three binding posts are 
used, two for the resistor terminals, the 
third grounde<i to the aluminum panel. 
.\ removable shorting link is included 
to |>ermit optional grounding of one 
side of the resistor. 



I 


SPECIFICATIONS 


RvtUtonce: S(H* price table 

Accuracy: Uible fright). Resistors are ad- 

jiisud for incrtnitental as well ufl t4>tal value. 
An’uracy, lui alwa>'s. ia includetl in the atandard 
Generid liiuiio two-year warranty. 

Cobinai: I..:ilK>ratory-l)ench type. 

Dimansiont: Width height -Ifi', length 18*4 
in (110, 125, 4<»5rnm). 

Ncf Weight: 7*2 lb (3.5 kg). 

Shipping Weight: 9 lb (4.1 kg). 


Reniftance 
per Step 

Amirary 

.l/or Current 
farJ^trC RUe 

100 kil 

0.05% 

2.3 mA 

10 Idi 

0.05% 

7 mA 

1 Idi 

0.05% 

32 mA 

too ii 

0.05% 

80 mA 

10 U 

0.05% 

250 mA 

1 U 

0.1^ 

800 mA 

O.lli 

0.5% 

1.6 A 

0.0Ui 


4 A « 




Type 

Maximum 

Per Step 

Price 

1432-B Decode Retittor 

1,111,11012 

1 12 

$185.00 

1432-W Decode Retittor 

11,111.1 12 

0.01 11 

1S8.00 
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RADIO COMPANY 

extends to all Experimenter readers 
its best wishes for a 
Happy and Prosperous 1965 
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